**Specifications table**Table**Subject area**Material Science, Physics, Chemistry,**More specific subject area**Vegetal Material characterization**Type of data**Images (SEM, TEM, X-ray, text files)**How data were acquired**Microscopes: SEM and TEM; A JEOL JSM-6900 Low Vacuum SEM with Energy Dispersive Spectroscopy (EDS); A JEOL TEM, with a JSX-1000S Fluorescence Spectrometer X-ray analyzer.**Data format**Raw, filtered and analyzed.**Experimental factors**TEM samples were sonicated for 5 minutes in distilled water then dropped onto a lacey carbon coated grid. For SEM, the samples were coated with a mixture of gold and palladium.**Experimental features**EDS was carried out by using the Integrated Microanalyzer for Images and X-rays (IMIX) system. Coating of samples by a sputter coater (Polaron SC 7640). TEM/EDXA capable of identifying the elements in areas less than 0.5 µm in diameter from carbon to uranium. A Low-Voltage Electron Microscope (LVEM) (between 5--25 kV), thus no need to stain.**Data source location**Mbambou (SOCAPALM plantations), Cameroon, 3° 28′ North, 9° 31′ East.**Data accessibility**Part of the data are within this article. [Supplementary data](#s0055){ref-type="sec"} related to this article can also be found at: [http://dx.doi.org/10.17632/f2zcvxgf24.1](https://doi.org/10.17632/f2zcvxgf24.1){#ir0005}**Related research article**R. Ntenga, E. Mfoumou, A. Béakou, M. Tango, J. Kamga, A. Ahmed, Insight on the Ultrastructure, Physicochemical and Thermal Characteristics and Applications of the Palm Kernel Shells, Mater. Sci. Appl. 9, 2018, pp. 790--811 [@bib1].[doi:10.4236/msa.2018.910057](https://doi.org/10.4236/msa.2018.910057){#ir0010}.

**Value of the data**•The data show the ultrastructure from SEM and TEM, giving access to nanometric sizes of the sample materials microstructure.•Data could be highlighted for future studies related to potential applications [@bib2], [@bib3] of CKS/PKS as functional natural materials.•The data could be highlighted for biomass elemental composition investigations.

1. Data {#s0005}
=======

1.1. TEM micrographs {#s0010}
--------------------

The data show TEM micrographs of specimen particles of CKS. The data are [Supplementary materials](#s0055){ref-type="sec"} for a study on "Insight on the Ultrastructure, Physicochemical, Thermal Characteristics and Applications of the palm kernel shells material" [@bib1]. [Fig. 1](#f0005){ref-type="fig"} of Particle 1 shows typical morphology of a CKS particle. [Fig. 2](#f0010){ref-type="fig"} of particle 2 shows a crystalline oxide particle. [Fig. 3](#f0015){ref-type="fig"} of particle 3 shows a crystalline phase. [Fig. 4](#f0020){ref-type="fig"} of particle 4 also represents a crystalline phase. In [Fig. 5](#f0025){ref-type="fig"}, particle 5 is mostly amorphous with some small crystalline regions; the locations of EDS analysis are shown with arrows. In [Fig. 6](#f0030){ref-type="fig"}, the particle is crystalline and EDS shows silicon oxide. [Fig. 7](#f0035){ref-type="fig"} reveals a noncrystalline particle, also confirmed by X-ray spectra from both regions shown in [Fig. 7](#f0035){ref-type="fig"}b and c. [Fig. 8](#f0040){ref-type="fig"}a from particle 8 shows in [Fig. 8](#f0040){ref-type="fig"}b, a selected area electron diffraction pattern (SAEDP), and in [Fig. 8](#f0040){ref-type="fig"}c, an EDS graph. In [Fig. 9](#f0045){ref-type="fig"} of particle 9, arrows show location of EDS analyses.Fig. 1CKS Particle 1, a) 001 BF 4400×, b) EDS, c) EDP.Fig. 1Fig. 2CKS Particle2, a) 003 BF 5600×, b) EDS.Fig. 2Fig. 3CKS Particle 3, a) 004 BF 10500×, b) EDS, c) Crystal structure not identified.Fig. 3Fig. 4CKS Particle 4, a) 006 BF 10500×, b), c) EDP.Fig. 4Fig. 5CKS Particle 5, a) 008 BF 10500, b) X-ray spectrum from region 1, c) X-ray spectrum from region 2 Fe-rich.Fig. 5Fig. 6CKS Particle 6, a) 009 BF 5600 (crystalline), b) X-ray spectrum from particle 6 (silicon oxide), c) \[11-1\] zone axis EDP for quartz.Fig. 6Fig. 7CKS Particle 7, a) 012 BF 5600× (noncrystalline), b) EDS spectrum from particle 7 region 1, c) EDS spectrum from particle 7 region 2.Fig. 7Fig. 8CKS Particle 8, a) 013 BF 7400×, b) SAEDP pattern (similar to particles 3 and 4), c) EDS micrograph.Fig. 8Fig. 9CKS Particle 9, a) 015 BF 5600 (arrows show location of EDS analyses), b) X-ray spectrum particle 9 region 1 (noncrystalline), c) X-ray spectrum particle 9 region 2 (crystalline).Fig. 9

1.2. SEM micrographs {#s0015}
--------------------

The micrographs included herein are voluntarily limited to TEM images of CKS for concision. [Supplementary data](#s0055){ref-type="sec"} related to SEM micrographs of PKS/CKS can be found at the above mentioned repository. In fact, particles of CKS show very clear plant cell/tissue structures. SEM/EDS data of plant cell/tissue of CKS showed a composition typically containing C, O and Silicon.

2. Experimental design, materials, and methods {#s0020}
==============================================

2.1. CKS material {#s0025}
-----------------

CKS waste was collected from local coconut commercial garbage zones at Missole. The shells were washed using a sodium hydroxide solution, rinsed by demineralised water and dried in an oven at 70 °C during 48 h, prior to analyses. The shells were also grounded and sieved. Powders obtained are from different sizes varying from 0.04 mm to 0.5 mm, and further weighted.

2.2. TEM/SEM specimen preparation {#s0030}
---------------------------------

The prepared CKS powder was crushed with an agate mortar and pestle under distilled water to reduce the particle size. TEM specimens were made with the ground powder as follows: powder was sonicated for 5 min in distilled water then dropped onto a lacey carbon coated grid. A JEOL TEM, with a JSX-1000S Fluorescence Spectrometer X-ray analyser controlled by automated analysis software was used for the ultrastructure characterization. Low voltage was operated at relatively low electron accelerating voltage between 5 and 25 kV. This was particularly useful to increase image contrast and especially important for our biological samples [@bib4].

For SEM observations, the CKS powder was spread onto an aluminum stub covered with a conductive carbon tape, such that the powder was evenly distributed on the surface of the carbon tape. It was also coated with a mixture of gold and palladium by a sputter coater (Polaron SC 7640). A JEOL JSM-6900 Low Vacuum SEM was used for the surface morphology observations. EDS for elemental analysis was performed by using the IMIX system.

Transparency document. Supplementary material {#s0045}
=============================================

Supplementary material

Appendix A. Supplementary material {#s0055}
==================================

Supplementary material
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